Enhanced antitumour activity of 15-residue bovine lactoferricin derivatives containing bulky aromatic amino acids and lipophilic N-terminal modifications.
In a structure-antibacterial activity relationship study of a peptide fragment of bovine lactoferricin consisting of FKCRRWQWRMKKLGA (LFB 17-31), it was revealed that the two Trp residues were important for antibacterial activity. It has further been demonstrated that the size, shape and the aromatic character of the side chains were even more important than the Trp itself. In this study the antitumour effect of a series of LFB 17-31 derivatives are reported, in which the two Trp residues in position 6 and 8 were replaced with the larger non-coded aromatic amino acids Tbt, Tpc, Bip and Dip. The counterproductive Cys in position 3 was also substituted with these larger aromatic residues. In addition, the effect of introducing lipophilic groups of different size and shape in the N-terminal of the LFB 17-31 sequence was addressed. The resulting peptide derivatives were tested for activity against three human tumour cell lines and against normal human umbilical vein endothelial cells and fibroblasts. High antitumour activity by several of the peptides demonstrated that Trp successfully could be substituted by the bulky aromatic residues, and peptides containing the large and rigid Tbt residue in position 6 and/or 8 in LFB 17-31 were the most active candidates. The antitumour effect was even more increased by the Tbt-modified peptides when the three counterproductive amino acids Cys3, Gln7 and Gly14 were replaced by Ala. Enhanced antitumour activity was also obtained by modifying the N-terminal of LFB 17-31 with either long-chained fatty acids or bulky moieties. Thus, our results revealed that the size and shape of the lipophilic groups and their position in the peptide sequence were important for antitumour activity.